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(57)Abstract: 

PROBLEM TO BE SOLVED: To relieve a load imposed 
on the branching apparatus and improve the 
performance by avoiding relay processing for branching 
data when the number of distributed data transmission 
destinations is the unity in multicast data distribution. 
SOLUTION: The branching apparatus 2 does not capture 
a reception request from a first client 3 and when a 
reception request from a second client 4 arrives, the 
branching apparatus 2 registers the both as a 
distribution destination to its inside and acts like a 
branch point. When a server 1 has already registered the 
first client 3 as the distribution destination, the 
branching apparatus 2 informs the server 1 about 
revision of the distribution destination to the branching 
apparatus 2. When a client 4 retires thereafter and the 
number of distribution destinations registered in the 
branching apparatus 2 reaches the unity, the branching 
apparatus 2 stops the branch processing. Then the 
branching apparatus 2 informs the server 1 to revise the 

branching apparatus 2 having been registered as the distribution destination into the client 3 
being the distribution destination finally registered to the branching apparatus 2. 
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CLAIMS 



(57)[Claim(s)] 
[Claim 1] 

One or more servers and two or more clients are connected via one or more diverging devices, 
Said diverging device is provided with a registration table which records a transmission 
destination of data transmitted from one server and this server, When it is on a client and a 
communication path of a server, request to receipt of data transmitted to this addressing to a 
server is captured, While registering a client or other diverging devices of transmitting origin of 
this request to receipt into said registration table with which an inside is equipped as a 
transmission destination of data corresponding to a server of an address of this request to 
receipt, A distribution course of the shape of a tree which used a server as a root is built by 
repeating a series of operations which generate new request to receipt to a server of this 
address, and transmit to it until request to receipt reaches a server of this address, 
When said server is registered into a registration table with which an inside is equipped and 
transmits data to a transmission destination corresponding to a self-server, In a multicast data 
communication system which repeats a series of operations which said diverging device which 
received this data reproduces this data to a distribution destination corresponding to a server of 
transmitting [ this data ] origin, and transmits to it with reference to a registration table with 
which an inside is equipped until data reaches all the clients. 
Said diverging device, 

A register operation part registered into said registration table which a client or other diverging 
devices capture request to receipt which transmitted to a server, and make correspond to a 
server of an address of this request to receipt, and with which they equip an inside by making 
said client or other diverging devices of transmitting origin of this request to receipt into a 
transmission destination, 

A change-request generation part which makes said request to receipt penetrate as a result of 
registering when the number of transmission destinations is except two, generates a change 
request required as changing a transmission destination of data into a self^diverging device when 
the number of transmission destinations is 2, and transmits to a server of said address, 
Receive data transmitted from a server, and said data is made to penetrate when the number of 
transmission destinations of data corresponding to this server registered into said registration 
table is 1, When the number of transmission destinations is two or more, it has a packet 
transmission part which reproduces this data to said client or other diverging devices of a 
transmission destination, and transmits to them, 
Said server, 

It writes in said registration table which equips an inside with said client or a diverging device of 
transmitting origin of this request to receipt as a transmission destination corresponding to self 
when said request to receipt is received, When said change request is received, it has a register 
operation part which changes a transmission destination corresponding to self in this registration 
table into a transmission destination specified by this change request, 



JP-B-4194956 



Page 2 of 16 



A multicast data communication system characterized by things. 
[Claim 2] 

A register operation part of said diverging device captures a change request which other 
diverging devices transmitted to a server, and a transmission destination corresponding to a 
server of an address of this change request in said registration table with which an inside is 
equipped is changed into a transmission destination specified by this change request, 
The multicast data communication system according to claim 1 characterized by things. 
[Claim 3] 

One or more servers and two or more clients are connected via one or more diverging devices, 
Said diverging device is provided with a registration table which records a transmission 
destination of data transmitted from one server and this server, When it is on a client and a 
communication path of a server, request to receipt of data transmitted to this addressing to a 
server is captured, While registering a client or other diverging devices of transmitting origin of 
this request to receipt into said registration table with which an inside is equipped as a 
transmission destination of data corresponding to a server of an address of this request to 
receipt, A distribution course of the shape of a tree which used a server as a root is built by 
repeating a series of operations which generate new request to receipt to a server of this 
address, and transmit to it until request to receipt reaches a server of this address. 
When said server is registered into a registration table with which an inside is equipped and 
transmits data to a transmission destination corresponding to a self^server, In a multicast data 
communication system which repeats a series of operations which said diverging device which 
received this data reproduces this data to a distribution destination corresponding to a server of 
transmitting [ this data ] origin, and transmits to it with reference to a registration table with 
which an inside is equipped until data reaches all the clients, 
Said diverging device, 

A register operation part which deletes said client or other diverging devices of transmitting 
origin of this deactivate request from a transmission destination corresponding to a server of an 
address of this deactivate request in said registration table with which a client or other diverging 
devices capture a deactivate request of data transmitted to a server, and equip an inside. 
As a result of deleting, when the number of transmission destinations is 0, transmit said 
deactivate request to said server as it is , and when the number of transmission destinations is 1, 
A change-request generation part which generates a change request which requires a 
transmission destination of data as changing into a client or other diverging devices w hich are 
registered from a seli^diverging device into [ other than said client of transmitting origin of said 
captured deactivate request, or other diverging devices ] said registration table , and transmits to 
a server of said address, 

Receive data transmitted from a server, and said data is made to penetrate when the number of 
transmission destinations of data corresponding to this server registered into said registration 
table is 1, When the number of transmission destinations is two or more, it has a packet 
transmission part which reproduces this data to said client or other diverging devices of a 
transmission destination, and transmits to them, 
Said server. 

When said deactivate request is received, said client or a diverging device of transmitting origin 
of this deactivate request is deleted from a transmission destination corresponding to self in a 
registration table with which an inside is equipped. When said change request is received, it has a 
register operation part which changes a transmission destination corresponding to self in this 
registration table into a transmission destination specified by this change request. 
A multicast data communication system characterized by things. 
[Claim 4] 

A register operation part of said diverging device captures a change request which other 
diverging devices transmitted to a server, and a transmission destination corresponding to a 
server of an address of this change request in said registration table with which an inside is 
equipped is changed into a transmission destination specified by this change request. 
The multicast data communication system according to claim 3 characterized by things. 
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[Claim 5] 

One or more servers and two or more clients are connected via one or more diverging devices. 
Said diverging device is provided with a registration table which records a transmission 
destination of data transmitted from one server and this server, When it is on a client and a 
communication path of a server, request to receipt of data transmitted to this addressing to a 
server is captured, While registering a client or other diverging devices of transmitting origin of 
this request to receipt into said registration table with which an inside is equipped as a 
transmission destination of data corresponding to a server of an address of this request to 
receipt, A distribution course of the shape of a tree which used a server as a root is built by 
repeating a series of operations which generate new request to receipt to a server of this 
address, and transmit to it until request to receipt reaches a server of this address, 
When said server is registered into a registration table with which an inside is equipped and 
transmits data to a transmission destination corresponding to a self^server, A registration table 
with which said diverging device which received this data equips an inside is referred to, It is a 
diverging device used in a multicast data communication system which repeats a series of 
operations which reproduce this data to a distribution destination corresponding to a server of 
transmitting [ this data ] origin, and transmit to it until data reaches all the clients, 
A register operation part registered into said registration table which a client or other diverging 
devices capture request to receipt which transmitted to a server, and make correspond to a 
server of an address of this request to receipt, and with which they equip an inside by making 
said client or other diverging devices of transmitting origin of this request to receipt into a 
transmission destination, 

A change-request generation part which makes said request to receipt penetrate as a result of 
registering when the number of transmission destinations is except two, generates a change 
request required as changing a transmission destination of data into a self-diverging device when 
the number of transmission destinations is 2, and transmits to a server of said address. 
Receive data transmitted from a server, and said data is made to penetrate when the number of 
transmission destinations of data corresponding to this server registered into said registration 
table is 1, A packet transmission part which reproduces this data to said client or other diverging 
devices of a transmission destination, and transmits to them when the number of transmission 
destinations is two or more, 
A diverging device characterized by preparation 
[Claim 6] 

Said register operation part captures a change request which other diverging devices transmitted 

to a server, and a transmission destination corresponding to a server of an address of this 

change request in said registration table with which an inside is equipped is changed into a 

transmission destination specified by this change request, 

The diverging device according to claim 5 characterized by things. 

[Claim 7] 

One or more servers and two or more clients are connected via one or more diverging devices, 
Said diverging device is provided with a registration table which records a transmission 
destination of data transmitted from one server and this server, When it is on a client and a 
communication path of a server, request to receipt of data transmitted to this addressing to a 
server is captured. While registering a client or other diverging devices of transmitting origin of 
this request to receipt into said registration table with which an inside is equipped as a 
transmission destination of data corresponding to a server of an address of this request to 
receipt, A distribution course of the shape of a tree which used a server as a root is built by 
repeating a series of operations which generate new request to receipt to a server of this 
address, and transmit to it until request to receipt reaches a server of this address, 
When said server is registered into a registration table with which an inside is equipped and 
transmits data to a transmission destination corresponding to a self-server, A registration table 
with which said diverging device which received this data equips an inside is referred to, It is said 
diverging device used in a multicast data communication system which repeats a series of 
operations which reproduce this data to a distribution destination corresponding to a server of 
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transmitting [ this data ] origin, and transmit to it until data reaches all the clients, 
A register operation part which deletes said client or other diverging devices of transmitting 
origin of this deactivate request from a transmission destination corresponding to a server of an 
address of this deactivate request in said registration table with which a client or other diverging 
devices capture a deactivate request of data transmitted to a server, and equip an inside. 
As a result of deleting, when the number of transmission destinations is 0, transmit said 
deactivate request to said server as it is , and when the number of transmission destinations is 1 , 
A change-request generation part which generates a change request which requires a 
transmission destination of data as changing into a client or other diverg in g devices w hich are 
registered from a self^diverging device into [ other than said client of transmitting origin of said 
captured deactivate request, or other diverging devices ] said registration table , and transmits to 
a server of said address, 

Receive data transmitted from a server, and said data is made to penetrate when the number of 

transmission destinations of data corresponding to this server registered into said registration 

table is 1 , A packet transmission part which reproduces this data to said client or other diverging 

devices of a transmission destination, and transmits to them when the number of transmission 

destinations is two or more, 

A diverging device characterized by preparation 

[Claim 8] 

Said register operation part captures a change request which other diverging devices transmitted 

to a server, and a transmission destination corresponding to a server of an address of this 

change request in said registration table with which an inside is equipped is changed into a 

transmission destination specified by this change request, 

The diverging device according to claim 7 characterized by things. 

[Claim 9] 

One or more servers and two or more clients are connected via one or more diverging devices. 
Said diverging device is provided with a registration table which records a transmission 
destination of data transmitted from one server and this server. When it is on a client and a 
communication path of a server, request to receipt of data transmitted to this addressing to a 
server is captured, While registering a client or other diverging devices of transmitting origin of 
this request to receipt into said registration table with which an inside is equipped as a 
transmission destination of data corresponding to a server of an address of this request to 
receipt, A distribution course of the shape of a tree which used a server as a root is built by 
repeating a series of operations which generate new request to receipt to a server of this 
address, and transmit to it until request to receipt reaches a server of this address, 
When said server is registered into a registration table with which an inside is equipped and 
transmits data to a transmission destination corresponding to a self-server, A registration table 
with which said diverging device which received this data equips an inside is referred to. It is a 
computer program used for a diverging device in a multicast data communication system which 
repeats a series of operations which reproduce this data to a distribution destination 
corresponding to a server of transmitting [ this data ] origin, and transmit to it until data reaches 
all the clients, 

A step registered into said registration table which a client or other diverging devices capture 
request to receipt which transmitted to a server, and make correspond to a server of an address 
of this request to receipt, and with which they equip an inside by making said client or other 
diverging devices of transmitting origin of this request to receipt into a transmission destination. 
A step which makes said request to receipt penetrate as a result of registering when the number 
of transmission destinations is except two, generates a change request required as changing a 
transmission destination of data into a self-diverging device when the number of transmission 
destinations is 2, and transmits to a server of said address. 

Receive data transmitted from a server, and said data is made to penetrate when the number of 
transmission destinations of data corresponding to this server registered into said registration 
table is 1, A step which reproduces this data to said client or other diverging devices of a 
transmission destination, and transmits to them when the number of transmission destinations is 
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two or more, 

A computer program performing a computer. 
[Claim 10] 

A step which changes a transmission destination corresponding to a server of an address of this 
change request in said registration table with which other diverging devices capture a change 
request which transmitted to a server, and equip an inside into a transmission destination 
specified by this change request. 

The computer program according to claim 9 having in a pan. 
[Claim 11] 

One or more servers and two or more clients are connected via one or more diverging devices, 
Said diverging device is provided with a registration table which records a transmission 
destination of data transmitted from one server and this server. When it is on a client and a 
communication path of a server, request to receipt of data transmitted to this addressing to a 
server is captured, While registering a client or other diverging devices of transmitting origin of 
this request to receipt into said registration table with which an inside is equipped as a 
transmission destination of data corresponding to a server of an address of this request to 
receipt, A distribution course of the shape of a tree which used a server as a root is built by 
repeating a series of operations which generate new request to receipt to a server of this 
address, and transmit to it until request to receipt reaches a server of this address, 
When said server is registered into a registration table with which an inside is equipped and 
transmits data to a transmission destination corresponding to a self-server, A registration table 
with which said diverging device which received this data equips an inside is referred to. It is a 
computer program used for a diverging device in a multicast data communication system which 
repeats a series of operations which reproduce this data to a distribution destination 
corresponding to a server of transmitting [ this data ] origin, and transmit to it until data reaches 
all the clients, 

A step which deletes said client or other diverging devices of transmitting origin of this 
deactivate request from a transmission destination corresponding to a server of an address of 
this deactivate request in said registration table with which a client or other diverging devices 
capture a deactivate request of data transmitted to a server, and equip an inside, 
As a result of deleting, when the number of transmission destinations is 0, transmit said 
deactivate request to said server as it is , and when the number of transmission destinations is 1, 
A step which generates a change request which requires a transmission destination of data as 
changing into a client or other diverging devices which are registered from a self-diverging 
device into [ other than said client of transmitting origin of said captured deactivate request, or 
other diverging devices ] said registration table , and transmits to a server of said address, 
Receive data transmitted from a server, and said data is made to penetrate when the number of 
transmission destinations of data corresponding to this server registered into said registration 
table is 1, A step which reproduces this data to said client or other diverging devices of a 
transmission destination, and transmits to them when the number of transmission destinations is 
two or more, 

A computer program performing a computer 
[Claim 12] 

A step which changes a transmission destination corresponding to a server of an address of this 
change request in said registration table with which other diverging devices capture a change 
request which transmitted to a server, and equip an inside into a transmission destination 
specified by this change request, 

The computer program according to claim 1 1 having in a pan. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

The multicast data communication system which this invention is that a diverging device 
reproduces the data which the server sent out. and distributes data to two or more clients. And 
each client is related with the diverging device which captures the request to receipt which 
transmitted to the server, and builds a distribution course, and a computer program. 
[Background of the Invention] 
[0002] 

As a method of realizing multicast communication which carries out the multiple address of the 
data to two or more clients, a diverging device captures the request to receipt from a client, and 
the multicast data communication system which builds a tree-like (tree form) distribution course 
is known for becoming a turning point. 

For example, a client repeats the request to receipt called a request packet, and transmits to a 
server, the diverging device installed on the course of SABAHE from the client captures request 
to receipt, and it becomes a turning point by recording the transmitting origin on a registration 
table (for example, refer to patent documents 1 .). 

[0003] 

Here, a conventional system is explained using drawing 17- drawing 24 . Drawing 1 7 is a block 
diagram showing the example of composition of the conventional multicast data communication 
system. 

In drawing 1 7 - drawing 24 . server V and the clients 3 and 4 are connected by diverging-device 
2'. Server 1' and diverging-device 2' manage registration table 5' and registration table 6\ 
respectively. The child (partner who should transmit data) who receives Server Name and the 
data from the server is recorded on each [ of the registration tables 5 and 6 ] line. For example, 
if the line "the server 1 'iclient 3 and the client 4" is indicated to registration table 6of diverging- 
device 2", diverging-device 2' means relaying the data received from server V to the client 3 and 
the client 4, Here, first, request to receipt is performed to server 1' in order of the clients 3 and 
4. and the situation where the client 4 finally stops reception is considered. 
[0004] 

In drawing 18 , the client 3 has transmitted the request to receipt 10 to server 1'. Diverging- 
device 2' captures the request to receipt 10 which is going to pass self, and records the client 3 
which is the transmitting origin on the line of server 1' of registration table 6' ("server V: client 

3"). 

and — replacing diverging-device 2' with the client 3, as shown in drawing 19 — server 1 ' — the 
request to receipt 1 1 is transmitted to addressing. Server 1' which received the request to 
receipt 1 1 records diverging-device 2' which is a transmitting agency on the line of server 1' of 
registration table 5' ("server 1 ': diverging-device 2*"). 
[0005] 

Next, data transmission is explained using drawing 20 , a server — one — ' — registration — a 
table — five — ' — a server — one — ' — a line — recording — having — **** — a diverging 
device — two — ' — addressing — data — 12 — transmitting . Diverging-device 2' will relay 
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the data 13 to the client 3 currently recorded on the line of server V of registration table 6', if 
the data 1 2 is received from server 1 

Thus, when a receiving set (client) is only in one set, diverging^device 2' does not need to 
perform relay processing. However, diverging-device 2' inspects the transmitting origin of the 
data packet which received, searches registration table 6', and is performing relay processing of 
rewriting and sending out an address. * NOTICES * 
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[Drawing 11] 
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[Drawing 23] 
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t'-'^i (Dmm7r.(D'i)--^'^KM!tsr ^mm^icm-T-^ ^^MMLrmmT ^-}^cDmi'^^. 
^ ^Ksa ffl n § 3 > tr ^ — ^ 7" a V A 1? -3 T . 

gp e ^ ?, M IB S g « ''^ M f¥ ± S * © ^ 5fe © -9- - A M iS L fc {f 5fe 5. ^ ih g * O 
Pt L la m . fi ^ Si Jb'^ ^ T' S ^ ii t± M IB ± S * ^ ^<D^^M^-»-/-^^3S^ 

[gf^^a 1 2 ] 

30 

[0 0 0 1 3 

[ 0 0 0 2 ] 

?I^O^^'l'7>' h lC?=f LT-7^-^5'?rlRl^-rS^;V^+ + X h a«^^3H-r S 7a S L 40 
[0 0 0 3] 

c^T. HI 7~H24 ^ffli/^T^Ae^^^^coi^TiMH^-r El 1 7 a. fitsS® 

01 7~H24{C43V>T. -y- — /^l' i:^^'7-l'r>'h3. 4tt. 5i-lK^B 2 ■ J; o T 
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' a. -9--^ 1 ' *^e.SfSLrc-r~-^?^. ^ T h 3 t "7 T h 4 iCfpmir ^ 11 
[0 0 0 4 ] 

2' g^^Mi^L J; ^ i:-r^g{tSsR 1 0 ^«»b. ^ OjMflTtT ^ ^ ^ -T T > h 
3 ^SlSa 6' (DfTtlE^-ri. ( Tnt-Al' :^'^-i'7>h3J ) □ 

^ LT. 0 19 IC^tJ: O {C. 2' tt. ^v-YTVhS tcf^tJo T-it- A l ' 

^{cgfSSsR 1 l^jMd-rSo SfSS^ 1 1 ^SfS Lfc^t-^W ' 3^M7c-?-fe^^iig^ 

2 ' 5 ' ©-9--^^ 1 ■ OtTlcIBS'T S ( 1 ' : ^J-iK^S 2 ' J ) o 

C 0 0 0 5 ] 

i^^t. 0 2 0 ^fflv^Tx-^SI^K:ov^T8MB.B-r5o ■9--/'? 1 ' ^i^ Sfi^as* tD-t- 

1 ' otTfciag^nTt/^s^^-iissB 2 • 1 2 ^i^m-r §o ^"-K^B 2 • 

• 1 2 ^Sfl -r § i:. ^a^* 6 • ©it-/^ 1 • ©trtcfSg^nTl/^S 

^'^'f'Ty h 3 5Bti:-?-^ 1 zni^'mt^. 

[0 0 0 6 ] 

02 1ti. ^"y^Tl/V A t^'^WL'^m. 2 ' tca«^nS«?^fe e to LT 1/^-5 o 0 2 1 
T'«, h 4 1 ' ^ML^mmik 1 4 ^MMLTl^So :a'teSfi 2 • 

7^1' ©fftc3M{i7n-efe§^^'YZ>h4^iiiia-r?> (r-9- — /Nl' : ^ 7 Zy h 3 ^ 
^^f' 7 > h 4 J ) o 2 ' • tcgfSSsfc 1 1 ^iMfl L T ^ /c 

i6> W]e3MS*esS{±^v^o -r— 2 2 CO J; ^ JiiiM^S^nSo 

[ 0 0 0 7 ] 

tcf-^ 1 6 1 7 ^^n^ni'^-r h3i:^^-<T>h4 ttfim-rso 

[0 0 0 8 ] 

amtc. -^-f- > h 4 A^SfS^ff JLh-r 023T-tt. ^'•7'l'7'yh4;6':-9--^W' 

(r-9--7^i' :^^-rT>'h3j)o coj:#f=^-^{i0 2 4 tc:^-r J: 5 tcoMfi^ n§ 

o 

[0 0 0 9] 

0 2 4 Jcfeu^T. 1 • tt. SSi* 5 ' cD-U---'^ 1 ' (r)'n\cmBt£nx\,^^^m^ 

m 2 ' ^icT^"-^ 1 9 ^3fi{i-r ^iKsg 2 ' -it- A 1 ' ^ X- 9 1 9 ^§{i-r 

Si:. S^^e' — /<; 1 ' iDtf tlB^^tiTV^S ^ -^-r Z > h 3 ^ic-r"— 2 0 ^cfj 
^S-rSo 0 2 0 i: iRHglC. ^^ll6^A^-^S%:K^T?fe *) 2 ' tt. M«7C<D:g| 

[00 1 0 ] 

— v;l/^^^Xh^yU— ^^l6-r?):/nhn;VcO — OT-feSP IM-SM (Person 
al Independent Multicast-Sparse Mode) tt. It^ £D ^ S 1t - ^^^]tg« 
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n/i:;l/-^?*BtcSI«-r5o Prune^^y >y h ©«8S±(C^H^ nfc ^ X 

3i:iiK 1] !|t^2003-32300 
[0011] 

±BHbfc#fF:5:ii)5 1 \z.^7^^nrc-^ )\^^^\7. hx-^s^M^i^XxA^ p i m- s 

xAT^i. f'-^^^'^-'y h ©^^fc^^MT^ i: ?.n5o i![ T § 

iHlig-r ^ c i: A^'MS L v^o 
[00 1 2 ] 

[00 1 3 ] 

7^-^tDiMM5ti: LTMSflll3?'0il«7c«Di'^'f 7:/ ^^5V>^iffi©^)•|lBS^B^^aJ■r 
-r"— ^A^^^^-f'7>'hfc5iJii-r§S'e^DS-rv;l/^4^-vX h-f"— ^®«>'X 
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S il^ t± tale x-^^ Mil ^-ti:. 3M«^fj[ A": 2 J-;(± T S 5 if-a- « , jM{S5tOMK^'^ 

•r A T' S o 
[00 1 4 ] 

[00 1 5 ] 

ici Lfc;+c4^(DBHfiSSS^«^b. Iff 12 - ^ fy^lcM ^ ?>mm^lz 

fct±ffit0^^ii5^^HA^-9--/^^lciMft L rex - ^ coff ±S5R:&M3S L. l*l g[5 {f ;^ ^ tff IB e 
^*rtiDK{?±S^^D^^O-9- — ^Ucjl^jS L /cJMflft*^ ?>Mff±S^OjMfi7C©HulB^ ^ 

^m-^l^ tj:tfilBff±gs}<>^ ^'D^ aiufB-»- A"\jMfi i^fS^^A"! 1 T ^ ^ s 

« ^ M -r S J; a S * -r 5 ^ M S * * 5fe fig L T HU IB ?S 5fe <0 -9- - / ^ « -r ^ ^ M S ^ ^ ^ 

gpi:. +)--A;6^c,5MM?nfcx-^^§ft MIBe^*tcS»^nTi/^§IS^-/Uc^ 
fSL/£x-^®3ll{f 1 -eS^«-g-tctit5IBx-^^S51^ -y:. mm^c^ti^ 2&.±X 

[0016] 

Sfc. ISaRJI 4 (cfBe^DfgB^a. If 5R« 3 tc|Bm'0v;b^4^-v 7> h -r'-^?ilfH~>XxA 
«»L. rtg|5tcMx.§MiBa®fit*5lj-^iS^SS5RiD^^©-9-->'^lc?*lS-rS5M(S5fe«r 
[00 1 7 ] 

$fc. ft 5 tlBK'D^B^tt. 1 J.:^±tD+J--/^i: 2i;^±©^7^'f h i:;?3M J-;^±o 
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^Ccfc 0 lJ--/^^=fgi: Lfc7K*e©BE«gSS^«® fuEf--^^A^ g|3 fit x: Sit a {c 

«^^3b^ 2 t<±T^s*i-&fctt. ^-^m^to^mm"? ^ ^ r V %rc\i'ik(D'^^mm^w,'f~ 
[00 1 8 ] 

Sfc. If 6 jci2ic<^fgB^tt. if sRa 5 tiamo^j^KSBTfeo r. Ml2a«ift{^gB 

coo 1 9 ] 

i.x-^£D3Mfa5fe^l2ii-r?.SSS^«x.. ^ v T > h ^ ©afsSES± 25 ^ 

bTigfl-r ^-jSOKif'^^s x - ^ A^ife ^ v -< T > h SiJ ^1 ^ $ T' 
(i ^ S M 12 a «J a 1^ ^ # it S O ?S 5fe <D -9- - / ^ 5* L ill ^ 5t ?> ^ ± g ^ <0 

[ 0 0 2 0 ] 

$rc. If*«8 tCtB«®f|B^ti. I»5l<S 7 {c|2ii©^teS«-?S-:> MIBM^SilFgP 
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[0 0 2 1 ] 

^mmm^ffi^rmm-^n. mm^mmmt\ -o^D-ft-Ah. c^D■f^--AA^e^M^f 

h fe?.v^^if^M^D^^KSB^^^■r 5 i: i: fete, K^^t'7)+)--/^-\fffc=S:gfiS5t<% 

iSt)3g-rv;l/^4^ + X h-r-^a<ii>X-rAtc*3tt§^3-ii^gHlcffli/^P>n^n > t° - 

fflfflL. ISgfIM5l<«^^t©-9- — ^Uc>!>t^S$ HirT, K§<SS3<032l<t7n ® MK ^ T > 
h Sfc:tiffi05i-ii^»H^iM{i5ti: L T f*lgI5 {i ^ § bu IBS® « StS t" § X -y ^ i: , S 

HusB?T!^0-9--/W3M#t-SX5^-y yi:. -9--/^*^ ^i^^^ n/c7^- ^ MEa 

nrv^ LfcT'"— ® jMfS^iSf*^ i ^ii-a-t^KifjiB-r- 
^^jSja^-ti:. iUfs^t^yb^ 2 j-x±T'^^«^ttt. mm^(DmB'> r y h i^rciii\kco 

C 0 0 2 2 ] 

Sfc. If 5t<9 1 0 ^ciB«OfgB^«s If 9 tciB«o<D=3 ^'t^ oL-^ T'n^'^ATSo T 
. ffi^05)-iigSaA\'+J--/^^tciMM bfc^MSsR^MSb. SMC «x.^mifBSiS«tc felt 

[ 0 0 2 3 ] 

Sfc. If 1 I ict^miDmMit. 1 J-;(±0+f-Ai: 2U±0<>^-r7> h iX± 

-e^0Jii--x';v^ + -vxh x-^iifss^xx A^i:^5^t§5^•lI!^SB^^:ffl'/^ e.n^ n ^tfrt- 
m^t^ ^m^±m^(Dmmn.(Dmm^ T y h ^tciimo^-^mmm^wm-r ^ T.'r -y y 

i:. nm\^f^^^. '&m9tWi.ff' O T-^ ^^-a-lctj:tufB#.±SAl<^ -^g> ^ Stij|B-»-^'^"\jil 
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[ 0 0 2 4 ] 
[ 0 0 2 5 ] 

[ 0 0 2 6 ] 

m'mm2:^fri.rmmLrcm^^m\^^rmm-r^o i ii^ita 5 ^m'&m2i± 

mm: 2 6fc. r+J--/^i:^^-Yr>h3.^5-('T>h4j i: ^fT*^fSic^? 

nT^/^n^^. ^^ns^gza. -y--^ 1 ;b^c>§fiL <>^'1't>' h 3 t ^^-rr 
y h 4 tccfJiii-r ^ ii ^miSf §0 cci-e^. aiaii: ^ •7-1' 7 > h 3 . 4 ^ 1 

[0 0 2 7 ] 

0 2-01 6 01 ic^tmmtDjBmj^ ^ 5 7='- ^iH{i©«?^5^-riat?s d . la 1 

0. 01 1 0 2 ~0 9 tC^-rv;b5^4^-V X h T'-^ffifiv'XT^ AOKf^i^ — y 

{to?5finA'!^^nTv^?,o i:at. 0 2-01 1 ^#Mb^*^p.*^w<Dii«fi©j^^os6{t 

[ 0 0 2 8 ] 

3< 5 0 ^mmLTi^^ (01 0 :xx-yys3 1 0) o i&mmm 2 it. v--^^^ i ^(Dmw 

-/^ 1 Offtc? Cy'--^ cDmm9c) t LTlBit-rs ( r+J--^^ 1 : ^^^^r^h 3J ) ( 
010: X^r^yfS 3 1 5) o ^ T > h 3 6 fcfelJ-^-tJ--/^ 1 ©ffcD 

+)--/^ 1 s{ss* 5 0 i)^mmr^ sessR 5 0 o:>mm7tr-&^ i' t > h 3 

5 1 ©fxtS^fS ( r-9-->'^ i:^v-rT>'h3j) (0 10 :x 

^ >y ■/ S 3 2 0 ) „ 
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C 0 0 2 9 ] 
[0 0 3 0] 

~ I mcmm-f ^ (010 :Xx-y7°S330) o ^j-ftSB 2 g#;&aaiL J; -5 t 

(r-9--/^l :<>^'<7'>'h3, ^"y^r^VAi^ (01O:Xx.y:/S335) 
o o«Di:#, $i-eSg2«. 2 ii:S:ofcfci6. Sfig* 5 2 ^^Sg-T -5 „ ^ 

|i!5Stt2'x^Mt--& J; Ji^-r §^MS5fc 5 3*-!t-A 1 m^mmt ^ (X-r>y:/S 3 4 

0 ) „ -tt-/^ 1 tt. ^MS* 5 3 ^^m-r^ 5 o-^--/^ i ^Dtricaa^^nTt^ 

5^^-rr>h 3>&^iKgg2 t^M-rs c r-9--M 1 : ^i^mmz^ ) 1 0 : xt^ 

■y :/ s 3 4 5 ) o 
[0 0 3 1 ] 

a 5 0-9--/<c 1 ©tf icfSg^nTV^S^iK^B 2 ^tii-r — ^ 5 4 ^i^fS-rs (H 1 0 : X 20 

■r -y 3 5 0 ) . ^)-|iS^H 2 -y- — ^ l A^p.7='-^ 5 4 :SrSffl-rS ii . 6 O+t 

-/WOfT^I^^L. iHfifti::&§^A'«^^-r 7 > h 3 . T > h 4 t ^liSf § fc 

46 -r- 5 4 L Tx - 5 5 :&t>"7="- i^5 6%^fig-ri)o ^LT. x- 5 5 * ^ 

^-rr^ h S'N. X— 5 e^Sr^^-rrvh 4'\3l^-rs (0 1O:X-r>y:/S355. 
X-ry::/S360)o 
[ 0 0 3 2 ] 

^-l'T>' h 4 1 ?^Jtf^±g«5 7 ;&33l«-r5 (0 1 1 : Xx-y :/S 4 1 0) o 

TS.^^v-YZVh 4 6 co-y- — 1 CDff *^ S I'lJI^-r § (0 1 1 : Xx -y 7° S 4 1 30 

5) o ilOil^. sag 6 tC*3it^+)--/^ 1 Off coaSSf*^ 1 t^^rcTcib. ^mm. 

«2«. giSg 5 tcS^^tlTU^^? ^^K^S 2 A^^. SiJS 6 £D+)--^^ 1 ©ff tC 1 O 

fcttSii^nri.^se^^'i'T^h 3-\^M-r-sJ;-5 fis^-r ?>^MS* 5 8 ^-y-- i 

jgff f § (lai 1 :x-r-y7°S 4 20) „ ^MSsR 5 8 ^SflT ^ t: . SSi 

S 5 — 1 ff)?f ti:|B®^nTl/>S^(KSH2 ^^^-TT^ h 3 JC^MfS (0 1 1 : 
X-r-y:/S 4 25)o 
[ 0 0 3 3 ] 

m9ic^(ot'S(D7''~^mmcDm^^mta m 3 tmmcD^micx lo . -9- — a 1 
* 5 0-9--^ 1 tDfrtciBa^^tiTv^s ^^-r r y h 3iajcx-^f 5 9 ^Mfi-r ?.o ^ng^ 40 
^2 lis aa«6 tc^3tts?<7)aajiS3bM Tfe5fci6. 52i«7n«iSs m^9 
i: v> o fcffj^iaa^frtj-r. ^^-yt>' h s^xx-^jf 5 9 ^feju-rs (01 1 :x 

x >y 7° S 4 3 0 ) o 
[0 0 3 4 ] 

^^tc. 0 12-1 S^mi^r. •9--/^ 1 Rtf:9-iiB?SB2<?)l&{'^^SiB^-rSo 01 2«-9- 

StcM-r^gP^^©^ttmbT^Lfc:/n-y^0T-S§o 0 13~15tt. S{ig5l< 
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[ 0 0 3 5 ] 

2 0 2 . sea 2 0 7 <7)Sa^?Ji'^¥iJgiJt-5§®t>^f>2WSlJa5 2 0 3 . 2 0 7 

s©F«3^>&»f^-r ^s^sftep 2 0 5 . ^M®5R%3fefi!c-r ^^MSiR^^gp 2 0 6 . at; 

-y hSfggP 10 0. /l'^- -y h3M{igP 101. ^■^'^ -y haiOSiJ^P 102. g Si 4^ fij BiJ g|5 1 

0 3 . mmmi'?^ 105. st/. 1 0 7 c^ga 5 ^s: >&iBtf.i-?.f2^SHA^e 

-9--/^ 1 (D^^^y hSfSgP 10 0. A-Jr-y hiMfigP 10 1. Ay -y hS^HiJgiJgp 1 0 

h§«g|5 2 0 0 . ^^^-y hmm^2 0 1 . /^^y ha*iJgiJgP2 0 2. Sgt»c?Ji*iJgiJg|5 2 0 
3. S^5i{^^ 2 0 5 i:I^CT'fe5o 
[ 0 0 3 6 ] 

m 1 3 t43V>T. :5^-«^H2 ^^^y h S^gp 2 0 0 3b^&/^'>--y h«:§f§-r§ (X 

7^ -y ■/ S 6 1 0 ) . A y -y h a^iJ SU @P 2 0 2 T A ^ -y h ^ fU gij "T ^ ( X t" >y 7" S 6 

1 5 ) o C C T«. Lfc^y -y h (3 . ^iD^^fe^-»t-A 110. Mim 

ffio) »(e^a2*s^-ro 

gfSLfc^y -y h A^§{SS5l<T$.ofc±S-a-. 0 1 4tC*3V^T. SiS^;^?'£WBiJg|5 2 0 3 

. e®« 2 0 7 tc-y-— 1 1 0 (D'i'iif-^is.-t ^-b^mmt § cxt" -y 7° s 7 i o ) = 

^. +)--/^ 1 1 0 fiDff ;!)^#& L;S;ttn(f . S^^tftSP 2 0 5 SSS 2 0 7 Jc-^--/^ 1 
1 0 ©fr^f^fig-r S (X7^-yy S 7 1 5) o SSt^iJE^PJgiJgP 2 0 3 *\ 2 0 

7 ©-9- — 1 0 cDfTJCjlflTt; 1 1 1 A'^Sg? tiTV^ § :6^6Sf.S-r (X t- -y S 7 2 0 ) 

„ aii^nTv^:&ttnif. e®s{'FSi52 0 5 (i. ssa 20 7®-9---'M i ootT-^K^m 

^111 ^SSf S (X x -y 7° S 7 2 5 ) o SiSfci'HfiJSiJgP 2 0 3 Sisa 2 

0 7 rtc[)-9--A 1 1 0 tDfrOS^^^fii^-rS (Xx-y:/S 7 3 0) o ?<Dg^fC*^ 1 T' 
stiff. )^^y h)^f5gP2 0 1 tt. g^M^^^^DSS-y--^ 1 1 CNjiW-rs (Xx-y 
S 7 3 5 ) „ 
[ 0 0 3 7 ] 

-75-. X7^-y y S 7 3 0 tc43l/^T. SS^*^ 2 35 o i: "T S o Sfc. CC>fc#. Xx 
>y :/S 7 2 5 ^^:^V^TiMffi7t 1 1 1 ^^^U 207^D•^t — ^110 S li "T § J-X HU t 

. -TT-tcS®* nTV^/^;y- F%7-h'l 1 2i:-r^= C:(D^-g-. ^MSsR^^gP 2 0 6 

-y--/^! ioo?iiLTy-Fi 1 2 t^j-iKSS 2 c:>3J^^Ji^-r s^ss*^^^ 

L (Xx>y:/S740) . /^-^--y FjMMgP2 0 1 5?)^ •tf--'^ 1 1 O-^iMM-rs (Xx>y 7" 
S 7 4 5 ) o 
[ 0 0 3 8 ] 

Xx -y 7° S 7 2 0 tC*31/^T. e^t^CjJifJS'JgP 2 0 3 if-^m^ 2 0 7 ©-y-- A 1 1 
OOfftCj^MTtl 1 1 :6^a0^nTl.-'S i:¥ij»f bfc«-&. X7^>y ^ S 7 3 0 ic^iV^T. ^ 
^*??JE*iJSlJg|5 2 0 3 2 0 7 F«3©-9--A 1 1 0 (Dfr®?©^^!^*^ 2 <t »3 

[ 0 0 3 9 ] 

iui/>T. 0 1 S^fflV^T. {f ±S*%g{I Lfc±l^Jcov^T©J0^-r §o 0 1 ZCDT.T-y 
•fS 6 1 5tc:}3V>T. §«LfcAy>y h A^i^^^^Tfe 5 t /'^y -y haWSiJg|5 2 0 2 A^fiJ 

f|lTL/i«^. S^^^?£¥lJglJgl3 2 0 3 {±. 2 0 7 d ©ff ±gSf<'73^5feO-y-- A<7DfT 

A'^^ffif S/b-^SSfS-r-S (Xx>y7°S8i0) o ccLTJ-ti. Sfi bfc^#±SAR©^^%-9-- 
1 2 0. mim7t(Dy— Y^miETt 1 2 1 ht^c 

[0 0 4 0] 

W^J^?5?.*llBl|gB 2 0 3 *^. 2 0 7 ih ® 5lc£D1ft^©-9- — 1 2 0 (DfF*<##-r 
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t^mm-t?> dx'ryzfs 8 1 5 ) o Mmm 207 toit— 1 2 0 conicmmyi 1 2 1 
fi-rsii-^. sgs{'^gi52 0 5tt. m&mz 0 70+)--/^ 1 2 0 <DfT*^e>jMfi7c 121^ 

i'm-r (Xx-y y S 8 2 0) o 
[ 0 0 4 1 ] 

iEV^T, Sltt»C^*iJSiJgP 2 0 3 *^ mmm. 207 F«3©-9--/^ 1 2 0 cOfTtD^OaS^^ 

6i^-rs (XT^^y y s 8 2 5) o mmmti^ox-&tns. /^^y hmmmz 0 1 

^Tc. m.mm.i^'^ 1 (Dm-^. c 2 0 7 [^(dv--^^ i 2 ootTtcas^nTu^^y 

- K^y- K 1 2 2 h-rSi:. ^lESsR^figgP 2 0 6 J±. -it-/^ 1 2 0 iD^^di^-fK^S 2 10 
- K 1 2 2^x1^^^-^ J: 3iiS^-rS^MM^5:^^L (X 5" S 8 3 5 ) . ^^'^ 

•y h3MMg|3 2 0 1 tiK -9-- A 1 2 0 ^^Mmt ^ (Xxv ^ S 8 4 0 ) 

:^*5. Xy^-y-/S8 1 0^C^5^.^T. S®a2 0 7tCff±M5f<O^5fe©-9- — ^^1 2 0 (D^ 
tt^^^L.rj:\,^ tn^Lfcm-^. Xx-yT'SB 1 5lC*3V^T. S^«2 0 7CD-9- — 2 0 
©fTlCjMffijC 1 2 1 *^#ffiL^v^J^-&. Xx-y^S 8 2 SJCfel/^T. SS* 2 

0 7 (D+i--^^ 1 2 0 <3!)tTiD§®^*^ 1 J; »?^v>i:W»rLfc^-&tt. SaS^^T-TSo 
[ 0 0 4 2 ] 

ftmtC. 0 1 6 ^ffll/^T. ^MS^^SM Lfci^^tCOV^TBiH^-r SI 1 3 ©XT- y 
T'S 6 1 5 t:f3V^T. /^'y^y hS¥'JS"Ja52 0 2 ^WLfc/^y -y 

*ij»f-r^o c(D^m.mM(D^^^-^<^'^-^< I e o, ^M^ty-K^y-K i e i. ^ 20 

Mtc/- K^7- K 1 6 2 i:-r So S^t^?5ifiJS'Jg|5 2 0 3 t± . 2 0 7 1 6 

0 OfT3b<1?ffi-r 5 A^5*^**iJ»f-r ^ (Xx -y y S 9 l O ) „ 207 t-9--Al60 

iDfTA^#ffi-r g®*cSj*iJB"jgi5 2 0 3 mm^ 207 1 e 0 ©frt^y- 
K 1 6 2 Tb^^i; LTa^^nTv^s*^5t^-r 5 (XT-y:/s9 1 5) . tL. mmm 2 0 

7£D-it-^^l 6 0(DtTtcy-Kl 6 2 i: LT§»^nTV^i.^-a•. SIS ft 95 2 0 5 

2 0 7 (D-^-z'i 1 6 0 (Dni^mB-^ nxh^^ y - f i e 2 /- h 1 6 1 

^Mb. MS^iSIT-rs (Xx-y^S 9 2 0) o 

rj:is. X-T>y/S 9 1 OtfcV^T. Sfija2 0 7 IC1J- — 1 6 0 ©ff 3b^?¥fi L 
. X-r -y S 9 1 5 tc*3L.^T. 20 7O+^--/^160 (D^lcy— K 1 6 2 L 

[ 0 0 4 3 ] 

±MLfc J; oK. -y--^^ tfcV>T fe. ±3^Lf£:0 1 3 ~S 1 6 tmmizWsi^t ^ . C 

(Dt^. ^mmm 2 n?^^ y Y SffigP 2 0 0 . -y h jMMSP 201. ^^^r .y h aWSlJgP 

2 0 2 . ^m-^unm^ 2 0 3 . ^^sfta^ 2 0 5 . s^a 2 0 7 «. ^n^^'ti. -y--/^ 
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